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1 Introduction

In the last Ran4#76 meeting, WF[1] on RRM impact on LAA was agreed in which new sections related to LAA measurements were addressed. And measurement requirements were discussed. In this paper, we provide our view on the RRM measurements such as cell identification, RSRP measurement based on the RAN1 agreements. 
2 Discussion
Ran1 agreements on DRS design and DRS evaluation are as follows.

· DRS design
· Subject to LBT, allow the DRS without PDSCH to be transmitted in one of different time positions within the configured DMTC where the DMTC timing is relative to the PCell timing. In this case, 

· Duration of the signals in the DRS (which doesn’t include potential initial signal) is less than 1 ms (a single idle sensing interval is used for the LBT procedure prior to transmission of the DRS) 

· FFS: Duration of the DRS occasions when the duration is less than 1 ms 

· FFS: case where duration of the signal in DRS is 1 ms or longer 

· Allow DRS transmission in subframe other than #0 and #5 

· Position of DRS in a subframe is the same for all candidate subframes in the DMTC 

· Following alternatives can be considered for sequence generation for SSS/RS in subframes with DRS 

· Alt. 1: Generate SSS/RS sequences according to the subframe index of DRS 

· Alt. 2: Generate SSS/RS sequences irrespective of the subframe index of DRS 

· FFS: other alternatives 

· DRS evaluation
· Companies are encouraged to evaluate followings until the next RAN1 meeting: 

· RRM measurement performance for DRS: 

· Single shot cell detection performance 

· Single shot RSRP measurement performance 

· Candidate DRS structures with one or two CRS port(s): 

· Rel-12 DRS for FDD 

· 4 OFDM symbols: CRS/SSS/PSS/CRS (e.g. in symbols 4/5/6/7) 

· Also study the above cases when: 

· PSS and SSS are repeated in frequency domain 
· PAPR should be evaluated 

· PSS and SSS are repeated in time domain 

· Only SSS is repeated in time domain in the DRS subframe 

· The minimum transmission bandwidth is 5 MHz 

· This does not preclude measurement on 6 PRBs 

· The transmission periodicity is the same as Rel-12 DRS 

· Note that other DRS structures are not precluded
Based on the agreement of DRS evaluation, Ran1 is evaluating single shot cell detection and single shot RSRP measurement. For feasibility of single shot cell detection, three options are considered such as PSS & SSS repetition in frequency domain, PSS & SSS repetition in time domain and only SSS repetition in time domain. For feasibility of single shot RSRP measurement, minimum transmission bandwidth of 5MHz is defined and measurement bandwidth is being discussed including 6PRBs and 25PRBs.
The requirement of cell identification is cell identification delay which consists of cell detection time and RSRP measurement delay based on side condition.  For cell detection, based on Rel-12 DRS, it is not feasible to do single shot cell detection with detection probability of 90% or above at side condition of -6dB.  So Ran1 is evaluating cell detection with repetition of PSS and SSS. Ran4 needs to wait Ran1 conclusion on feasibility of single shot cell detection. For RSRP measurement, based on Rel-12 DRS, measurement period can be shorter when performing with wider measurement bandwidth. 
 If Ran1 concludes that the single shot cell detection and single shot RSRP measurement are feasible with new DRS, we can define cell identification time as single shot basically. Here, we need to further study on side condition  through system level simulation and measurement accuracy. About side condition, it is possible to guessthat side condition is higher than -6dB of Rel-12 DRS because interference level in LAA DRS is low due to LBT operation. Therefore, for example, if assuming side condition of 0dB, cell identification delay, measurement delay and measurement accuracy based on Rel-12 DRS can be enhanced. Of course, exact enhancement can be seen through simulation works. But it takes more work time. When taking completion of LAA core part in December into account, it seems to be hard to complete RRM core in time . So, it can be one alternative to reuse the simulation results of Rel-12 DRS in order to avoid duplicate simulation work in similar case ,i.e., RSRP measurement.
Generally, measurement requirements were defined with considering implementation margin. For LAA,  if cell detection and RSRP measurement is specified in single shot, implementation margin can be reflected to measurement accuracy with additional accuracy margin instead of additional time delay margin which is used in legacy measurement requirements.

Additionally, UE needs to detect blindly whether LAA DRS is transmitted or not prior to cell detection and RSRP measurement. So, blind detection rate of DRS transmission needs to be considered in the requirements. 

· Observation 1 : Side condition of SINR in LAA can be higher than -6dB of Rel-12 DRS because of low interference level due to LBT operation.
· Observation 2 : If assuming side condition of 0dB in LAA, cell identification delay, measurement delay and measurement accuracy can be enhanced.
· Observation 3 : If performing measurement with wider measurement bandwidth, measurement delay and measurement accuracy can be enhanced.
· Observation 4 : Single shot cell identification means cell detection and RSRP measurement are met simultaneously in the single shot.
· Observation 5 : Implementation margin is needed to be considered for measurement requirements.
· Observation 6 : UE needs to detect blindly whether LAA DRS is transmitted or not prior to cell detection and RSRP measurement.
· Observation 7 : It seems to be hard to complete RRM core in time when considering simulation work for measurement requirements in Ran4 under current status of LAA DRS in Ran1 .
Based on the observations, we propose the following
· Proposal 1 : If Ran1 concludes that single shot cell detection and single shot RSRP measurement are feasible simultaneously, cell identification delay and measurement delay can be defined as  one DMTC period with cell detection probability of 90% or above .
· Proposal 2 : Side condition of LAA measurement requirements is proposed to be [0]dB as starting point.
· Proposal 3 : For enhancement of measurement accuracy, wide measurement bandwidth should be considered.
· Proposal 4 : In order to complete LAA RRM core in time, it is proposed to reuse simulation results of Rel-12 DRS  if possible.
· Proposal 5 : For measurement requirement, implementation margin can be reflected to measurement accuracy instead of time delay with  margin.
· Proposal 6 : For RRM measurements, UE needs to detect blindly whether LAA DRS is transmitted or not.
3 Conclusion
In this paper, we investigated the cell detection and measurement in RRM measurement for LAA based on the Ran1 agreements. We provided some observations and proposals as follows.

· Observation 1 : Side condition of SINR in LAA can be higher than -6dB of Rel-12 DRS because of low interference level due to LBT operation.
· Observation 2 : If assuming side condition of 0dB in LAA, cell identification delay, measurement delay and measurement accuracy can be enhanced.
· Observation 3 : If performing measurement with wider measurement bandwidth, measurement delay and measurement accuracy can be enhanced.
· Observation 4 : Single shot cell identification means cell detection and RSRP measurement are met simultaneously in the single shot.
· Observation 5 : Implementation margin is needed to be considered for measurement requirements.
· Observation 6 : UE needs to detect blindly whether LAA DRS is transmitted or not prior to cell detection and RSRP measurement.
· Observation 7 : It seems to be hard to complete RRM core in time when considering simulation work for measurement requirements in Ran4 under current status of LAA DRS in Ran1 .
· Proposal 1 : If Ran1 concludes that single shot cell detection and single shot RSRP measurement are feasible simultaneously, cell identification delay and measurement delay can be defined as  one DMTC period with cell detection probability of 90% or above .
· Proposal 2 : Side condition of LAA measurement requirements is proposed to be [0]dB as starting point.
· Proposal 3 : For enhancement of measurement accuracy, wide measurement bandwidth should be considered.
· Proposal 4 : In order to complete LAA RRM core in time, it is proposed to reuse simulation results of Rel-12 DRS  if possible.
· Proposal 5 : For measurement requirement, implementation margin can be reflected to measurement accuracy instead of time delay with  margin.
· Proposal 6 : For RRM measurements, UE needs to detect blindly whether LAA DRS is transmitted or not.
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